General Procedures: All experiments were performed under an atmosphere of dry argon using standard Schlenk techniques. Column chromatography was performed in air, unless stated in text. Solvents were freshly distilled under argon from sodium/benzophenone (tetrahydrofurane, diethylether) or from phosphorus pentoxide (pentane, dichloromethane). 
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Determination of optical data: UV-Visible spectra were recorded at room temperature on a UVIKON 942 spectrophotometer and luminescence spectra were recorded in freshly distilled solvents at room temperature with a PTI spectrofluorimeter (PTI-814 PDS, MD 5020, LPS 220B) using a xenon lamp. were used for the screening.
1-phenyl-2-(2-thienyl)-5-phenylphosphole-
• For the analytical separations, the flow-rate is 1 ml/min and the columns are thermostated at 25°C.
• The sign given by the on-line circular dichroism detector is the sign of the compound at the wavelength and in the solvent used for the chromatographic separation.
• Retention times Rt in minutes, retention factors k i = (Rt i -Rt 0 )/Rt 0 and enantioselectivity  = k 2 /k 1 are given. Rt 0 was determined by injection of tri-tertio-butyl benzene.
• Semi-preparative separations were performed by successive injections on a Knauer unit composed of a Smartline 1000 pump, a Smartline 3900 autosampler, a Smartline 2500 UVdetector and a valve to collect separately the different isomers. The signs given in these tables are the signs of the enantiomers obtained with the circular dichroïsm detector at 220 nm in the mobile phase used for the chiral HPLC separation. • Chromatographic conditions: Chiralpak IA (250 x 10 mm), at 30°C, hexane / isopropanol / chloroform (70/20/10) as mobile phase, flow-rate = 5 ml/min, UV detection at 254 nm.
• Injection: 200 times 1 mL, every 35 minutes.
• Collection: (-)-2b • First fraction: 50 mg of (-)-2b 1 , with de = 94% and ee > 99%.
• Second fraction: 50 mg of (-)-2b 2 , with de = 89% and ee > 99%.
• Third fraction: 50 mg of (+)-2b 2 , with de = 81% and ee = 95%.
• Fourth fraction: 50 mg of (+) 
S10
The obtained enantiomeric excesses are excellent, but the relatively low diastereomeric excesses could be explained by the epimerisation on one chiral center. The signs given in these tables are the signs of the enantiomers obtained with the circular dichroïsm detector at 254 nm in the mobile phase used for the chiral HPLC separation. • Chromatographic conditions: Chiralpak IC (250 x 10 mm), at 30°C, hexane/ isopropanol / chloroform (60/10/30) as mobile phase, flow-rate = 5 ml/min, UV detection at 254 nm.
• Injection: 30 times 2 mL, every 20 minutes.
• is dissolved in hexane/isopropanol/chloroform (6/2/2).
• Chromatographic conditions: Chiralpak IA (250 x 10 mm), at 25°C, hexane/isopropanol/chloroform (50/40/10) as mobile phase, flow-rate = 5 ml/min, UV detection at 290 nm.
• Injection: 11 injections of 500 µl, every 5 minutes. The initial enantiomeric excess is 83%, after 3 hours in this mixture at 22°C, the ee is 25%: the interconversion barrier is 97 kJ/mol (± 2 kJ/mol) at 22°C in the mixture hexane/isopropanol/CHCl 3 50/40/10, the half-life time is about 110 minutes.
The semi-preparative separation of these enantiomers is impossible, because they racemize fast at ambient temperature.
To prove the enantiomeric instability, 
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Semi-preparative separation for compound 2a :
• Sample preparation: About 95 mg of compound 2a are dissolved in 50 ml of a mixture chloroform/isopropanol/hexane (4/1/4).
• Chromatographic conditions: Chiralpak IA (250 x 10 mm), thermostated at 30°C, hexane/isopropanol (90/10) as mobile phase, flow-rate = 5 ml/min, UV detection at 254 nm.
• Injection: 250 times 200 l, every 8 minutes.
• Collection: the first eluted enantiomer is collected between 5.4 and 6.2 minutes and the second one between 6.6 and 8 minutes.
• First fraction: 45 mg of the first eluted ((-, CD 220nm)-enantiomer) with an enantiomeric excess higher than 99%.
• Second fraction: 45 mg of the second eluted ((+, CD 220 nm)-enantiomer) with an enantiomeric excess of 99%. 
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The first eluted enantiomer of 2a in these chromatographic conditions is called (+)-2a in the main text, despite a specific rotation equal to zero. This sign was assigned by analogy of the CD spectra of 2b Single crystals of all these derivatives were always coated in paratone oil once removed from the mother solution, mount at low temperature on the diffractometer gionometer and Xray data collection were performed at low temperature. Table S1 gives the crystallographic data for the derivatives (+)-C Re -R P -2b 1 and (-)-C Re -S P -2b Figure S15 . Molecular structure of the complex (-)-C Re -S P -2b 2 (thermal ellipsoids 50% probability). Hydrogen atoms have been omitted for clarity. Figure S16 . Molecular structure of the complex (+)-C Re -R P -2b 1 (thermal ellipsoids 50% probability). Hydrogen atoms have been omitted for clarity.
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